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Agricultural Water Management Plan Worksheets

Introduction

The California Department of Water Resources, in cooperation with the Agricultural Water
Management Council, has developed a set of worksheets to assist with the preparation of
an agricultural water management plan. These worksheets were developed using the
Memorandum of Understanding Regarding Efficient Water Management Practices by

Agricultural Water Suppliers in California. :

DWR has developed this set of worksheets for two purposes. The first is to aid a water
supplier preparing its AWMP. The second is to guide DWR staff with the review of

submitted plans.
The worksheets may not completely meet the planning needs of your agency or your
community. DWR has tried to excerpt provisions to assist a water suppliér with the creation

of its AWMP. However, the MOU is complex and subject to change. In case of any conflict
between the representation of the MOU in these worksheets, and the language of the MoOU

the MOU language shall have precedence.

DWR suggests a water supplier using these worksheets review the whole package before
beginning.

Contents of Package

The worksheets are organized according to the steps set forth in the MOU, Whenever
possible, the worksheets discuss a topic of the MOU on one page. Each topic is formatted
the same. The topic has the MOU quoted at the top of the page and checkboxes follow the
quotation. Each checkbox highiights a discrete point in the MOU.

Many of the topics contain tables. DWR provides the tables to demonstrate a concise and
effective method of addressing the information identified in the UWMPA. While these
worksheets attempt to break the MOU into discrete topics, a water supplier should not
understate the value of integrated comprehensive planning.

These worksheets do not refer to the efficient water management practices discussed in
Step 5 of the MOU. DWR has developed a separate set of Excel worksheets to respond to

the EWMPs.
AWMP Review

DWR is cooperating with the Agricultural Water Management Council to develop a review
process for the AWMPs.

April 5, 1995



Agricultural Water Management Plan Worksheets

Step 1: Agency Coordination and Public Participation

MOU Guideline

intent: To allow the submittal of joint WMPs and to ensure notification to interested parties that a
WMP is being prepared.

Step 1: it is recommended that signatories with mutual needs work together t o develop agreements
/MOUs to prepare and/or implement its WMP, The signatory water supplier will include public
participation in its WMP development and implementation. The WMP should describe how
participation by interested parties (local, regional, State, and federal agencies; special districts;
Jand use agencies; and citizens groups [business, environmental, social]) was salicited. The '
Council will maintain and provide, upon request, a list of interested parities that the water

supplier can nolify about WMP preparation.

The WMP should describe mutual agreements/MOU with other signatories or agencies and
specific public participation. :

Compliance Provisions
O} Provide a description of specific public participation involvement (Table 1)

0O Provide a description of solicitation efforts to encourage public participation (Table 1)
*Completing this provision will also complete the identification of WMP development in Step 7.

C1 Provide a description of mutual agreements/MOUs with other signatories or agencies

Example Format
While a text description is acceptable, the use of a table is an option for providing the

requested information when feasible. Example table formats are provided.

‘ Tab!e1 EEAPE AL
(IR *“Solicitation/Participation by Interested Parties S
Potential Nofifed of | Requesied | Commented Notified of | Aftended | Notified of
. an a Copy o on Draft Public Pubiic Intention
Interested Parties Preparation Draft Meetings | Meetings | to Adopt

Local government
- agency
Special districls
‘Regional agency
Environmental citizen
group
Land Use Agencies
Business group
Social citizen group
State government
agency
Federal government
agency
Other
Other

April 5, 1999 Page 1




Agricultural Water Management Plan Worksheetg

Step 2A: History and Size

MOU Guideline

intent: To describi_e general physical information about the water supplier in order to form a basis for
gvafuatiqg tmprovemeqts by, and within, the service area, as well as to provide the basic
information about physical aspects of the water supplier that may affect the potential for

improved water management.

Give an histarical overview of the water supplier by including the following information: date of

Step 2A:
farmation, source of water supply, gross acreage, and present irrigated acreage.

Compliance Provisions

O Provide the date of formation {Table 2)

0 Provide the source of water supply (Table 2)
O Provide the gross acreage (Table 2)

0O Provide the present irrigated acreage (Table 2)

Example Format
While a text description is acceptable, the use of a table is an option for providing the

requested information when feasible. Example table formats are provided.

il d Table 2,
,‘W.éiter‘Supblier:History.and Size *

Date of Formation
Source of Water at Time of Formation

Local Surface Water

Local Groundwater

Wholesaler ‘

USBR

- SWP

Gross Acreage at Time of Formation
Present Irrigated Acreage

Aprit 5, 1999 Page 2



Agricultural Water Management Plan Worksheets

Step 2B: Location and Facilities

MOU Guideline

intent:

Slep 2b:

To describe general physical information about the water supplier in order to form a basis for
evaluating improvements by, and within, the service area, as well as to provide the basic
information about physical aspects of the water supplier that may affect the potential for
improved water management.

Describe the water conveyance and delivery system within the service area by including the
following information about the waler delivery system: miles of unlined canals, miles of lined
carials, mile of pipelines, miles of drains, the total number and total capacity of all reservoirs
whether a tailwater/spill recovery system exists, and what type of delivery system is used. '
Provide a map of the service area showing, where possible, existing water diversion(s),
distribution and drainage facilities, and water measurement devices. o '

Describe any additional information, as needed, to further clarify the water s'upp.lier’s delivery
system. : ;

If the water supplier has restrictions on ils water source(s) that resuit(s} in operational
constraints, describe the restriction and how it effects the water delivery operalions.

If the water supplier's service area is expected to materially change within the next five years
describe the expected change. ’

Compliance Provisions

cooooooo

If Applicable

Quantify the miles of unlined canals (Table 3)
Quantify the miles of lined canals {Table 3)
Quantify the miles of pipelines (Table 3)

Quantify the miles of drains (Table 3)
Quantify the total number and total capacity of reservoirs in the service area (Table 4)

Indicate existence of tailwater/spill recovery system(s) (Table 5)
Identify type of water delivery system (Table 6)
Provide a map of the service area

C1 Provide a description of restrictions on water sources that cause operational constraints

and/or affect water delivery operations. (Table 7)
O Provide a description of any expected material change of the service area within the

next five years. (Table 8)

Aprit 5, 1999
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Agricultural Water Management Plan Worksheets

Step 2B: Location and Facilities (continued)

Example Format
While a text description is acceptable, the use of a table is an option for providing the

requested information when feasible. Example table formats are provided.

SRS Tahle 3 RRRE
. Water Conveyance and Dehvery System
System Used Number of M:les
Unlined Canal '
Lined Canal
Pipelines
Drains
Table 4.:
T g Supptler Resewoxrs
Number

Total Capacity

“Table 5;" .

e TallwaterISplil Recovery System, SRR o AR
System Yes/No

District Operated Tailwater/Spill Recavery ' ‘ _ '

Grower Operated Tallwater/Spill Recovery

SR s . Table 6l ,,
_-Sug pher Delivery System

‘ Type Check If Used
On Demand
Madified Demand
Rotation
Other

April 5, 1959 Page 4



Agricultural Water Management Plan Worksheets

Step 2B: Location and Facilities (continued)

Example Format
While a text description is acceptable, the use of a table is an option for providing the

requested information when feasible. Example table formats are provided.

e Table 7. :
e Restnctlons on Water Sources i >
Restrictions Name of Adgency Operat:onal Constramts

Imposing Restrictions

T -~ Table 8. SRR
f e Expected Changes to Servsce Area s
Change to Sennce Arga Affect on the Water Suppher

Reduced Service Area Size
Increased Service Area Size
New Governmental Entity
Other

Aprii 5, 1909 Page 5



Agricultural Water Management Plan Worksheetg

Step 2C: Terrain and Soils

MOU Guideline

To describe general physical information about the water supplier's service area in order (o

Intent:
form a basis for evaluating improvements by, and within, the service area, as well as to provide
the basic information about physical aspects of the water supplier that may affect the potential
for improved water management,

Step 2C: Describe the topography of the water supplier's service area (i.e., hilly, flat, sloping to a water

course). Indicate the impact of tééography and soil conditions on water operations and
management within the water supplier service area.

Compliance Provisions 7
O Identify any impacts the topography has upon water operations and management in the

service area (Table 9) |
O Identify any impacts that the soil characteristics have upon water operations and

management in the service area (Table 10)

Example Format _ :
While a text description is acceptable, the use of a table is an option for providing the

requested information when feasible. Example table formats are provided.

Impact of Water Opératiéris-' i

'To_pogféhhy Characteriétic |

Sy o Soil Characteristic Impacts L o v
Soil Characteristic Impact of Water Operations

April 5, 1999 Page 6



Agricultural Water Management Plan Worksheets

Step 2D: Climate

MOU Guideline

To describe general physical information about the water supplier in order to form a basis for

intent:
gva!uatipg improvemeqts by, and within, the service area, as well as to provide the basic
information about physical aspects of the water supplier that may affect the potential for
improved water management. '

Step 2D: Describe the general climate of the water supplier. Include average precipitation, and

maximum and m_inin:num temperatures. If areas within the waler supplier’s service area are
~ known to have significantiy different microclimales, describe how they affect water

management decisions and operations.

Compliance Provisions
00 Provide a description of general climate characteristics including the minimum and

maximum temperature, and average precipitation (Table 11)

If Applicable o o
O Provide a description of significantly different microclimates and their affect on water

management decisions and operations

Example Format
While a text description is acceptable, the use of a table is an option for providing the

requested information when feasible. Example table formats are provided.

SLuiS et 77 e Climate Characteristics
Climate Characteristic ‘Annual Value

Average Precipitation ' '

Minimum Temperature

Maximum Temperature

April 5, 1999 Page 7



Agricultural Water Management Plan Worksheets

Step 2E: Operating Rules and Regulations

MOU Guideline

To describe general physical information abaut the water supplier in order to form a basis for

intent:
evaluating improvements by, and within, the service area, as well as to provide the basic
information about physical aspects of the water supplier that may affect the potential for
improved water management.

Slep 2E: Describe or attach a copy of the water supplier's operaling rules and regulations, including

waler allocation palicy, lead time necessary for water arders and water shut-off, any palicies
regarding return flows, and/or drainage leaving the water suppiier's service area, as

appropriate.

Compliance Provisions .
O Attach a copy of the operating rules and regulations that inciudes the water supplier's

water allocation policy, lead time necessary for water orders and water shut-off and any
policies regarding return flows and/or drainage flows leaving the servicé area

OR
@ Provide a description of the water allocation policy (Table 12)

Q Provide the lead time necessary for water orders and water shut-off (Table 13)
O Provide a description of any policies regarding return flows and/or Hra'ina'ge flows

leaving the service area '

Example Format
While a text description is acceptable, the use of a table is an option for providing the

requested information when feasible. Example table formats are provided.

T :i.!-‘-:,.,f.;ﬁ_:Table:12-"j..-,-“._ir_j'.-- ]
L4 Water Allocation Policy | 5
(Check if applicable}

Basis of Water Allocation " Flow | Volume Seasonal Ndrmé! Yeér Alloﬁation
Allocations

Area within the service area
Amount of land owned

Riparian rights
Other
e, 7 “Table 13, ¢
RS PN RT - ... Actual Lead Times
Operations ' Hours/Days
Water orders

Water shut-off

April 5, 1998 Page 8



Agricultural Water Management Plan Worksheets

Step 2F: Water Delivery Measurements or Calculations

MOU Guideline

To describe general physical information about the water supplier in'order o form a basis for

Intent:
evaluating improvements by, and within, the service area, as well as to provide the basic
information about physical aspects of the water supplier that may affect the potential for
improved water management. ' '

Slep 2F: Describe how water deliveries lo customers are currently measured or calculated. Describa

the frequency and types of me’asurement (melers, calibrated weirs, meter gates, other), levels
of accuracy, frequenicy of calibration, and frequency of maintenance.

Compliance Provisions _

O Identify the frequency of water measurement (Table 14)
O Identify the types of measurernents used (Table 14)

O Identify the levels of accuracy (Table 14)

O Identify the frequency of calibration (Table 14)

O Identify the frequency of maintenance (Table 14)

Example Format _
While a text description is acceptable, the use of a table is an option for providing the

requested information when feasible. Example table formats are provided.

7. Table 14,
o ‘Water Delivery Measurements ™ " . . St
Measurement Device | Frequency of | Frequency of | Frequency of | Estimated
: Measurement Calibration Maintenance Level of
(Days) (Months) (Months) Accuracy
: %Yo
Orifices (meter gates) ()
Propeller Meters
Weirs
Flumes
Verturi Meters
Pump, Run Time
Pump, KWH
Other
Page 9
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Agricultural Water Management Plan Worksheats

Step 2G: Water Rates Schedules and Billing

MOU Guideline

To describe general physical information about the water supplier in order to form a basis for

Intent:
evaluating improvements by, and within, the service area, as well as to provide the basic
information about physical aspects of the water supplier that may affect the potential for
improved walter management.

Step 2G: Describe the basis for water char ges for agricultural uses. A copy of the water supplier's
wrilten operating rules and regulations will suffice if they describe the basis for water charges

(i.e., by guantity, acre, crop, land assessment, or other charges).

If water use is billed by quantity, describe the rate structure (i.e., declining, uniform, or
increasing block rate}. Include the biiling frequency (i.e., monthly, bimonthly, annually).

Compliance Provisions '
O Attach a copy of the rules and regulations which contain a description of the basis for
water charges T

OR
(J Provide a description of the basis for water charges (Table 15)

if Applicable :
(I Provide a description of rate structure when billing is by quantity (Table 16)

O Provide a description of billing frequency when billing is by quantity (Table 17)

Example Format
While a text description is acceptable, the use of a table is an option for providing the

requested information when feasible. Example table formats are provided.

et w0 Water Rate Basis' 7 L v
Check if Used as Basis

Water Charge Basis
Quantity '
Acre

Crop

Land Assessment

Other

Aprit 5, 1899 Page 10



Agricultural Water Management Plan Worksheets

Step 2G: Water Rates Schedules and Billing (Continued)

- ‘Table 186. . g
P o Rate Structure < - o 2w
Type of Billing Check if Used
Declining
Uniform
Increasing Block Rate
Other =

~Table 17,
Frequency of Blllmg

Checkthsed'.

Fredh.ency

Weekly
Biweekly
Monthly
Bimonthly
Semiannually
Annually

Apeil 5, 1999 Page 11



Agricuitural Water Management Plan Worksheets

Step 2H: Water Shortage Allocation Policies

MOU Guideline

To describe general physical information about the water supplier in order to form a basis for

intent:
evaluating improvements by, and within, the service area, as well as to provide the basic
information about physical aspects of the water supplier that may affect the potential for
improved water management.

Slep 2H: Does the water supplier have a waler shortage ailocation policy? If yes, attach a copy of the

policy. If no, describe hom:r redug:gd water supplies, inciuding hardship water, are allocated.
Describe any water supplier policies that address wasteful use of agricultural water and

describe enforcement methaods.

Compliance Provisions
0 Copy of policy is attached

OR

O Provide a description of how decreased water supplies, including hardship water, are
allocated (Table 18) -

0 Provide a description of policies addressing wasteful use

(1 Provide a description of policies addressing enforcement methods (Table 19)

Example Format :
While a text description is acceptable, the use of a table is an option for providing the

requested information when feasible. Example table formats are provided.

o Tpet U pDecreased Water Supplies Allocations i i
Allocation Method ‘ Check if used
By crop .
First come first served
Area in district '
Other
No specific policy
___Enforcément Methods of Allocation Policies §
Check if used
Fines '
Water Shut-off
Other

No specific policy

April 5, 1999 Page 12



Agricultural Water Management Plan Worksheetg

Step 3A: Surface Water Supply

MOU Guideline

intent: To describe the quantity and quality of water resources (sources, uses, return flows, and
drainage) of the water supplier in order to form a basis for evaliating improvemeénis by and
within the water supplier. Items for evaluation are quantity and quality descriptions of the water
supplier's surface water supply, groundwater supply, other water supplies, source water quality
monitoring programs, water uses within the water supplier's service area, drainage from the
water supplier's service area, and a water budget. In cerlain circumstances, specific
information may not be available. The WMP should describe a process and time table for
oblaining refevant information.

Step 3A: ‘Briefly describe the nature and amounts of each of the water supplier's surface water supplies
(i.e., pre-1914 water rights, CVP Class | water contract for agriculture, SWP waler contract for
agriculiure, exchange contract). Describe any restrictions on the time of diversion. Describe
any anticipated changes in the water supplier's surface water stipplies during the next five
years. Provide the amount of water received from each source for each of the last five years.

Comp!iance Provisions
0 Identify surface water supply sources (Table 20)
O identify the volumes of each surface supply source for each of the last five years

O (Table 20)

If Applicable .
0 Provide a description of any restrictions that occur on the time of diversion (Table 20)

O Provide a description of any anticipated changes in the surface water supplies within the
next five years

Example Format :
While a text description is acceptable, the use of a table is an option for providing the

requested information when feasible. Example table formats are provided.

T E s e Table 20050 S8
‘Suiface Water and Other Water Supply Sources, - "% .0
Diversion Quantity Quantity | Quantity | Quantity | Guantit Anl o
Source Restriction Five Four Three Two One y C;::Fgaé:d
years years years years year
prior prior priar prior prior

Pre-1914 water rights
CVP class | waler contract
SWP water contract
Other imported waler
Local surface water
Upslope drain water
Transfers/Exchanges
Other

Total '

Apfﬁ 5, 1999 Page 13



Agricultural Water Management Plan Worksheets

Step 3B: Groundwater
MOU Guideline

Intent: To describe the quantity and quality of water resources (sources, uses, return flows and
drainage) of the water supplier in order to form a basis for evaluating improvements’by and
within the waler supplier. items for evaluation are quantity and quality descriptions of the water
supplier's surface water supply, groundwater supply, other water supplies, source water quality
mionitoring programs, water uses within the water supplier's service ares, drainage from the
water supplier's service area, and a water budget. In certain circumstances, specific
information may not be available. The WMP should describe a process and time table for

obtaining relevant information.

Describe the general characteristics of the groundwater basins that underlie the service area
Provide a map locating water supplier's operated wells and groundwater recharge areas, if

- applicable, If the waler supplier operates a conjunctlive use program, describe it. For ma;1agecf
groundwater basins, attach a copy of management plan,

Step 3B:

If Applicable _ _
0 Describe general characleristics of the groundwater basin(s) that underlie the water

supplier (Table 21)
O Provide a map of the service area that shows the water supplier operated wells and
groundwater recharge areas

0 Describe conjunctive use programs
O Provide a copy_of the management plan for managed groundwater basins (Table 22)

Example Format
While a text description is acceptable, the use of a table is an option for providing the
requested information when feasible. Example table formats are provided.

e e Table 24, il h )
et i e che ) - District Groundwater Basing et
Basin Name Size Usable Capacity Safe Yield
. (Sq. Mi.) . (AF) | (AF/Yr)
S ': Table 22. SRR
R © ~ ‘Groundwater Management Plan’
Written By
Year ‘
Is Appendix Attached?
Page 14
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Agricultural Water Management Plan Worksheets

Step 3C: Other Water Supplies

MOU Guideline et
s, return flows, and

Intent:

Step 3C:

To describe the quantity and quality of waler resources (sources, use

drainage) of the waler supplier in order to form a basis for evaluating improvements by and
within the water supplier. ltems for gyatg:a’t’iq‘n are quaritity and quality descriptions of the water
supplier's surface water supply, groundwater supply, ottier waler supplies, source water quality
monitoring programs, water uSes within the waler supplier’s service area, drainage from the
waler suppliér's service area, and a water budget. Iri certairi circumslances, specific
information may not be available. The WMP should describe a process and time table for
obtaining relevant information. o

Identify any long-term water supplies not described above (i.e., drainage from upstream areas
transfer agreements with other entities). ' ' ’

Compliance Provisions
0O Identify any long term water supplies not described by surface or groundwater sources

*Complete Table 20 on Page 13

April 5, 1999
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Agricultural Water Management Plan Worksheets

Step 3D: Source Water Quality Monitoring Practices

MOU Guideline _
To describe the quantity and quality of water resources {sources, uses, return flows, and

Intent:
drainage) of the water supplier in order ta form a basis for evaluating improvements by and
within the water supplier. ltems fof evaluation are quantity and quality descriptions of the water
supplier's surface water stpply, groundwaler supply, other water supplies, source water quality
monitoring programs, water uses wilhin the water supplier's service area, drainage from the
water supplier's seyvice area, and a water budget. In certain circumstances, specific '
information may not be available. The WMP should describe a process and time table for

obtaining relevant information.

Describe any source waler quality monitoring pfaqiices currently conducted for surface water
and groundwater lo determine water quality problem(s) that fimit use of sdurce for water

supplier's purposes.

Step 3D

Compliance Provisions
QO Describe any source water quality monitoring practices (Table 23)

Example Format
While a text description is acceptable, the use of a table is an option for providing the

requested information when feasible. Example table formats are provided.

R Table 23.°: ».'"%
Lees ooty f o Water Quality Monitoring Practices ™ G T iy
‘ Monitoring Location Monitoring Practice Monitoring Frequency

April 5, 1999 Page 16



Agricuitural Water Management Plan Worksheets

Step 3E: Water Uses in Service Area

MOU Guideline

Intent: To describe the quantity and quality of waler resources (sources, uses, return flows, and
drainage) of the water supplier in order lo form a basis for evaluating improvements by and
within the water supplier. ltems for evaluation are quantity and quality descriptions of the water
supplier's surface water supply, groundwaler supply, other water supplies, source water quality
monitoring programs, water uses within the water supplier's service area, drainage from the
water supplier's service area, and a water budget. In certain circumstances, specific ‘
inforination may not be avaitable. The WMP should describe a process and lime table for

obtaining relevant informalion.

Step 3E: Describe water uses within water supplier's service area supported by the water supplier's
water supplies (agricultural, environment, recreational, municipal and industrial, groundwater

recharge, exchanges and transfers, and other uses).

Step 3E1: Tabulate the type and acreage of crops grown in the water supplier’s service area,
evapolranspiration rate for each crap, cultural practices, and the leaching requirement to
maintain the salt balance in the soil profile. This data will be used in that seclion on "Water

Accounting.”

Compliance Provisions
0O Describe a process and time table for obtaining relevant information (Table 24)

[0 Provide a description of types of crops grown within the service area (Table 25)
@ Quantify the amount of acreage for each crop (Table 25) '

0O Quantify the evapotranspiration rates for each crop (Table 25)

£ Provide a description of the cultural practices used (Table 25)

O Quantify the leaching requirement for crops {Table 25)

Example Format
While a text description is acceptable, the use of a table is an option for providing the

requested information when feasible. Example table formats are provided.

The representative year should used for the remainder of Step 3.

S Tariny Table 240 o
" - “.Representative Year. .~ /" ERURE
Information

Representative year(s) based upon
First month of representative year
Last month of representative year

April 5, 1999 Page 17



Agricultural Water Management Plan Worksheets

Step 3E: Water Uses in Service Area

Example Format _ .
While a text description is acceptable, the use of a table is an option for providing the

requested information when feasible. Example table formats are provided.

Representative Year
Representative year defined in Table 24.

“Table 25,

o . Agricultural Crop Data’ -

Crop " Total Planting Harvest - ETecrop Cultural | Leaching Total
Acreage Month Month {AFIAC) Practices | Requirement Crop
(AFIAC) {AFI/Ac) Water

‘ : Needs

TOTAL

o o et e Irrigated Acres.

Total '!rr.i_ga‘téd‘ Acres B

. Multiple Crop.Information: . - .

Crnop-'ped Ac'rés'

Inter-cropping

Double Cropping

A;JI’!E 5, 1959 page 18



Agricultural Water Management Plan Worksheets

Step 3E: Water Uses in Service Area

MOU Guideline

Intent;

To describe the quantity and qualily of water resources (sources, uses, return flows, and
drainage) of the water supplier in order to form a basis for evaluating improvements by and
within the water supplier. Items for evaluation are quantity and quality descriptions of the water
supplier's surface water supply, groundwater supply, other water supplies, sotrce water quality
monitoring programs, water uses within the water supplier's service area, drainage from the
water supplier's service area, and a water budget. In certain circumstances, specific
information may not be available. The WMP should describe a process and time table for

obtaining relevant information.

Step 3E: Describe water uses within water supplier's service area supporled by the water supplier's

Steps:

wat'er.s'uppties (agricultural, environment, recreational, municipal and industrial, groundwater
recharge, exchanges and transfers, and other uses).

Describe, if any, environmental resources supported by the water supplier’s water supplies
(i.e. wellands, vernal T

3E 2-7: pools, streams, wildlife refuges), and the amount of water supplied by the water supplier for

these uses. Describe, if any, the type of waler-related recreational facilities within the water
supplier's service area which are supported by the water supplier's water supplies, and the
amount of water required to maintain these fagilities. Describe, if any, the municipal and
industrial water use. Describe, if any, the amount of water used for groundwater recharge
including the methad of recharge. Describe, if any, the amount of water that is transferred’and
for exchanged into or out of the waler supplier's service area, and for what uses. Describe any
other significant water transactions, such as trades, wheeling, etc. Describe any other uses of

water. -

If Applicable

[

o 0O o0 000 o0

Aprit 5, 1999

Provide a description of environmental resources supported by supplier's water sources
(Table 28) _ ) ‘

Quantify amount of water supplied to environmental resources (Table 28)

Provide a description of water-related recreational facilities supported by supplier's
water sources (Table 29)

Quantify amount of water required to maintain recreational facilities (Table 29)

Provide a description of municipal and industrial water use (Table 38)

Provide a description of the amount of water used for groundwater recharge, including
the method of recharge (Table 30) .

Quantify the amount of water used for groundwater recharge (Table 36)

Provide a description of the uses of water transferred or exchanged into or out of service

area (Table 31)
Quantify the amount of water transferred or exchanged into or out of the service area

(Table 31)
Provide a description of any other uses of water (Table 38)
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Agricultural Water Management Plan Worksheets

Step 3E: Water Uses in Service Area (continued)

Example Format
While a text description is acceptable, the use of a table is an option for providing the

requested information when feasible. Example table formats are provided.

Representative Year
Representative year defined in Table 24,

“Table 28.° ]
3 Env;ronmental Water Uses - - .
Enwronmental Resources Volume
(AF)
Vernal pools
Streams
Other
. Total
- Tabile 29. :
SR T T Recreatlonal Water Uses , i
Recreational Facility Volume
' (AF)

Total

S w N R Table 30. .- D
R Groundwater Recharge . ' /.. :. 0.
Method of Recharge

Recharge Volume
(AF)
2 "Table31.: o o
G e Transfers and Exchanges e .
From What Agency | To What Agency Type Volume
(Ag to M&I, M&l to (AF)

Ag, or Ag to Ag)

April 5, 1999 Page 20




Agricultural Water Management Plan Worksheets

Step 3F: Drainage from the Water Supplier Service Area

MOU Guideline

intent: To describe the quantity and quality of water resources (sources, uses, return flows, and
drainage) of the water supplier in order to form a basis for evaluating improvemenlsl’by and
within the water supplier. ltems for evaluation are quantity and quality descriptions of the water
supplier's surface water supply, groundwaler supply, other water supplies, source water quality
monitoring programs, water uses within the waler supplier's service area, dfaihaéjé from the
water supplier's service area, and a water budget. In certain circumstances, specific

information may not be availab!e, The WMP should describe a process and time table for
obtaining refevant information.

Identify where surface and subsurface drainage goes. If drajinage leaves the service areaand
is reused, identify the discharge localion and quantity. Describe any water quality monitoring
programs for surface or subsurface drainage water (frequency of measuring and analyses
performed). Identify any measured canstituents (i.e., selenium, pesticides, boron) that fimit
reuse of the drainage water. Describe any usage limitation resulting from the drainage water

quality.

Step F:

Compliance Provisions |
0 Identify where surface and subsurface drainage goes (Table 32)

0O Describe any water quality monitoring programs for surface and subsurface drainage
water (Table 33) . . | ' '

O Identify' measured constituents that limit the reuse of drainage water (Table 34)

O Describe any usage limitation within the service area that is a result of drainage water

quality (Table 34)

if Applicable
O Identify the discharge location of drainage that leaves the service area (Table 32)

O Quantify the amount of drainage that is reused (Table 35)
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Agriculturai Water Management Plan Worksheets

Step 3F: Drainage (continued)

Example Format
While a text description is acceptable, the use of a table is an option for providing the

requested information when feasible. Example table formats are provided.

Representative Year '
Representative year defined in Table 24.

Table 32.. :

S : Dramage Discharge Locat:ons S o _
Surface/Subsurface Estlmated Volume End Use | Inside/Outside the

.Drainhage . (AF} District

A “Table 33." HAT T el R DT ey
L Water Qua!:ty Momtormg Programs for SurfacelSub-Surface Dramage

Momtormg Program Analyses Performed Frequency of AﬂalYSlS
‘Table 34." R L AL U
S e T Dramage Reuse fmpacts EREE A I I
Analyte Detected Drainage Reuse Limitations (Check)
{Check)
Increased Blending Restricted | Restricted Other
Leaching Supplies Area of Crops
Use

DS
Se
B
Mo
As
Na
Cl
Pesticide
Herbicide
Fertilizer(NO,)
Other
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Agricultural Water Management Plan Worksheets

Step 3G: Water Accounting

MOU Guideline

Intent: To describe the quantily and quality of water resources (sources, uses, return flows, and
drainage) of the waler supplier in order lo form a basis for evaluating improvements by and
within the water supplier. ltems for evaluation are quantity and quality descriptions of the water
supplier's surface water supply, groundwater supply, other water supplies, source water quality
monitoring programs, waler uses within the water supplier's service area, drainage from the
waler supplier's service area, and a water budget. In certain circumstances, specific
information may not be available. The WMP should describe a process and time table for

obtaining relevant information.

Tabulate a water supply inventory for the water supplier based on a representative water
supply year. Identify the ‘

3G1a-f basis used to develop the water supplier's representalive water supply year. Quantify all
surface water supplies, imported to or originating within the water supplier's service area, by
month, groundwater extracted by the water supplier, by month, the effective precipitation,
annually, the estimated groundwater exlracled by non-water supplier parties within water
supplier's boundaries (if records are not available, provide an estimate and basis for
estimation), the amount of recycled water, and other water supplies.

Steps:

Compliance Provisions
O identify the basis used to develop the representative water supply year (Table 24)

0 Quantify the amount of effective annual precipitation (Table 41)

If Applicable
O Quantify the monthly amount of all surface water supplies imported to or originating

within the service area, (Table 35)

Quantify the monthly amount of groundwater extracted by the water supplier (Table 36)
Quantify the amount of groundwater extracted by non-water supplier parties within the
service area (Table 36)

Quantify the amount of recycled water (Table 35)

Quantify other water supplies (Table 35)

oo od
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Agricultural Water Management Plan Worksheats

Step 3G: Water Accounting — Supplies (Continued)

Example Format
While a text description is acceptable, the use of a table is an option for providing the

requested information when feasible. Example table formats are provided.

Representative Year
Representative year defined in Table 24.

IR .Table 36. l -
Groundwater Supplies Summary (AF)

Pumped by the Water Supplier Pumped within Ser\nce Area by
Customers .

Month | Basin 1| Basin2 | Basin3 | T Totar

January

February

March

April

May

June

July

August

September

QOctober

November

December
Total |
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Agricultural Water Management Plan Worksheets

Step 3G: Water Accounting - Uses

MOU Guideline

Intent: To describe the quantily and qualily of water resources (sources, uses, return flows, and
drainage) of the water suppliier in order to form a basis for evalualing improvements by and within
the water supplier. ltems for evaluation are quantily and quality descriplions of thé water supplier's
surface water supply, groundwater supply, other water supplies, source water quality monitaring
programs, waler uses within the water suppiier's service area, drainage from the water supplier's
service area, and a water budget. In certain circumstances, specific information may not be
available. The WMP should describe a process and time table for obtaining relevant information

Steps: Tabulate the following water uses: applied water, consumptive use by crop evapotranspiration and
riparian . : ,

vegetation, seepage, evaporation, operational spills, leaching and cultural practices, municipal
and industrial, environmental purposes, recreational purposes, groundwater recharge conjunctive
use, waler exchange, water transfers, estimated deep percolation, flows lo saliné sink' flows to
perched water table, total recycled water, water leaving the water supplier's service area, and
other. Using the water supply and waler use dala tabulated above, preparé a water budg'et
summary that quantifies lo the best of your abilily: (1) water supply delivered into the service area
(surface and groundwater), (2) crop waler use, (3) environmental water use, {4) other beneficial
water uses (leaching, cultural practices, M&l, recreation, recharge, etc.), {5) evaporative and
consumptive riparian vegetation losses, (6) recoverable and nonrecoverable percolation losses
and (7) recoverable and nonrecoverable surface and subsurface outflows. Discuss the need for
firmness of supply based upon factors of importance to the water supplier.

3G2a-n

Compliance Provisions |
Quantify total applied water (Table 37)

Quantify total consumptive use of evapotranspiration (Table 38)

Quantify total consumptive use of riparian vegetation (Table 38)

Quantify total seepage, evaporation, and operational spills (Table 38)

Quantify total water use for leaching and cultural practices (Table 38)

Quantify total groundwater recharge (Table 38) ' '

Quantify total conjunctive use (Table 38)

Quantify total water exchanges or transfers out of district (Table 38) and into district (Table
41)

Quantify total estimated deep percolation (Table 42)

Quantify total other water uses (Table 38)

00 O0ooooooo

If Applicable
O Quantify total amount of municipal and industrial water use (Table 38)

0 Quantify total water use for environmental and/or recreational purposes (Table 38)
0 Quantify total flows to saline sink or perched water table (Table 40)

O Quantify total recycled water (Table 41)
O Quantify total water leaving the service area (Table 39)

Step 3: Water Accounting — Uses (Continued)

Example Format
While a text description is acceptable, the use of a table is an option for providing the

requested information when feasible. Example table formats are provided.
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Agricultural Water Management Plan Worksheats

He ve Year . .
“iiiative year defined in Table 24.
.. Table 37.:
Applaed Water .
Volume (AF)
777 Table 38.
_ Quantify Water Use coh
Water Use- Volume
(AF)
rop Evapotranspiration
eaching
ultural practices
& Storage System
Conveyance seepage
Conveyance evaporation
£ Conveyance operational spills
Reservoir evaporation
, 8. Reservoir seepage
Env intal Use (consumptive)
9: Environmental use - wetlands
10 Environmental use - wildlife
11 " Riparian vegetation
12 Recreational use
.Mumc:pal and Industrial
137 Municipal and Industrial
ZQ.ut_s:.de the District
144>~ Transfers or Exchanges out of district
1Con;unctwe Use
15 Ground water recharge
Other
Subtotal.
“ Table 39. :
Quant:fy Water Leaving the Dlstr:ct o
Volume
(AF)
1 Surface drain water leaving district
2 Sybsurface drain water leaving district
Subtotal
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Agricultural Water Management Plan Woiksheets

.. Table 40, .
Irrecoverable Water Losses
' Volume
(AF)

Flows to saline sink ‘
Flows to perched water table
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Agricultural Water Management Plan Worksheets

Step 3G: Water Accounting — Water Budget

MOU Guideline

intent:

Step 3G3:

To describe the quantity and quality of water resources (sources, uses, return flows, and
drainage) of the water supplier in order to form a basis for evaluating improvementé‘by and within
the waler supplier, items for evaluation are quantity and:quality descriptions of the water Suppiier.s
surface water supply, groundwater supply, other water supplies, source water quality monitoring
pragrams, water uses within the water supplier’s service area, drainage from the waler supplier's
service area, and a water budget. In certain circumstances, specific information may not be
available. The WMP should describe a process and time table for obtaining relevant information

Using the water supply and waler use data tabulated above, prepare a water budget summary
that quantifies to the best of your ability: (1) water supply delivered into the service area (surface
and groundwater), (2} crop water use, (3) environmental waler use, (4) olher beneficial waler uses
(leaching, cultural practices, M8, recreation, reécharge, etc.), (5) evaporative and consumplive -
riparian vegetation losses, (6) recoverable and nonrecoverable percolation losses, and (7)
recoverable and nonrecoverable surface and subsurface outflows. Discuss the need for firmness

of supply based upon factors of importance lo the water supplier.

Compliance Provisions

00Cc0 0000

April 5, 1999

Water supply delivered into the service area (surface and groundwater) (Table 41)

Crop water use (Table 38)

Environmental water use (Table 38) |
Other beneficial water uses (leaching, cultural practices, M&I, recreation, recharge, etc.)

(Tables 38)

Evaporative and consumptive riparian vegetation losses (Table 38)
Recoverable and nonrecoverable percolation losses (Table 38 & 39)
Recoverable and nonrecoverable surface and subsurface outflows (Table 39)

Describe the firmness of water supply

kS
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Agricultural Water Management Plan Worksheets

Step 3G: Water Accounting — Water Budget (Continued)

Example Format
While a text description is acceptable, the use of a table is an option for providing the

requested information when feasible. Examp!e table formats are provided.

Representative Year
Representative year defined in Table 24.

ot Table 41 I
Quantlfy Water Supphes

Water Supphes T . ”'Vol.‘l.-lme.
: \ (AF)

Surface .Water (summary totalfmm Table 35)
Groundwater (summary total from Table 36)
Annual Effective Precipitation

Water purchases

alwinia

ubtotal

i Table 4207
Budget Summary

WaterAc.countmg . = V0|ll..1;n e
: -_(AF)

1 Subtbial of Water Supp!ies (Tabla 41)

2 Subtotal of Water Uses (Table 38)

3 Surface Drain Water Leavmg District (Table 39)
E

xcess Deep Percolation
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Agricultural Water Management Plan Worksheats

Step 4: Review Previous Water Management Activities

MOU Guideline

intent: To allow recognilion of past and current water supplier activities toward further im
management. A water supplier shall do the following: proving water

Step 4A: List previously implemented waler management practices or Efficient Water Managément
Practices and identifiable resuits.
Step 4B: Describe current Efficient Water Management Practice implementation efiorts and summarize

expected results.

Compliance Provns:ons
U List previously implemented water management or eﬁ" cient water management practices

O Provide a description of identifiable resuits (Table 43)
O Provide a description of current Efficient Water Management Practice efforts (Table 43)

0O Summarize expected results of the efforts (Table 43)

Example Format
While a text description is acceptable, the use of a table is an option for providing the
requested information when feasible. Example table formats are provided. -

T Tab!e 43. . ot
Current Efflment Water Management Efforts
Results.
_ L o . ~ {Check resultg that were experienced)
Efficient Water Management " Less Better | Bette . “Redi
Practices ' g Applied Water Soilr \i?e(;d A (I:?:):p ' Fh(aj.dpus‘:uE : Others
“ Water Qual. Qual. Quati Costs

(AF)

Water Management Plan

Waler conservation coordinator

Custorner water management service

Improved commumcatmn and
coordination :

Improve pump efficiencies

Faciiitate alternative land uses

Facililate use of recycied waler

Facilitate financing of capital
improvements

. Facilitate voluntary water transfers .

Line or pipe ditches and canals

Increase ordering and delivery
flexibility

Supplier spill and lailwaler recovery
systems .

Oplimize conjunctive use

Water Measurement

Pricing or other incentives
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Agricultural Water Management Plgqn Worksheets

Step 5: Identify Efficient Water Management Practices

MOU Guideline

Intent;

Step 5:

To identify EWMPs that will accomplish improved (mare efficient) water management,

EWMPs are calegorized into three groups: {1) those that are generally applicable ihi .
A), (2) those that are conditionally applicable (Exhibit A, List B), and (3) cﬁﬁer EWI\SHE:’:h(’tE)El:d):bu[fiit
List C_). Generally applicable EWMPs are those that will be implemented by all signatory waler
suppliers unless extrggrdmae’y circumstances clearly demonstrate that a practice is inappropriate
for a signatory. Conditionally applicable EWMPs will be implemented when they are technicall
feasible, economically feasible (benefits exceed costs) and financially affordable based on iocgl
conditions, and not environmentally/socially unacceptable. The WMP will document the detaits o
why implementation of any singular EWMP is nat justified. " = on

Compliance Provisions
Complete the appropriate Net Benefit Analysis worksheet for each of the EWMPs

Generally Applicable EWMPs

.}

© L 0O ogo

U000 00 CcogogQ

Prepare and adopt a Water Management Plan (Provide proof in Step 7)

Designate a water conservation coordinator

Support the availability of water management service to water users

Where appropriate, improve communication and cooperation among water suppliers, water
users, and other agencies

_Evs_luatte the need for changes in policies of the institutions to which the water supplier is
subjec : S ‘

Evaluate and improve the efficiencies of water suppliers’ pumps

onditionally Applicable EWMPs
Facilitate alternative land use
Facilitate the use of available recycled water that otherwise would not be used beneficially

Facilitate the financing of capital improvements for on-farm irrigation systems

Facilitate voluntary water transfers that do not unreasonably affect the water user, water
supplier, the environment, or third parties - :

Line or pipe ditches and canals :

Increase flexibility in water ordering by, and delivery to, the water users within operational
limits

Construct and operate water supplier spill and tailwater recovery systems

Optimize conjunctive use of water

Automate canal structures

Other EWMPs
{1 Develop a water measurement and water use report
0 Include pricing or other incentives in the Water Management Plan

April 5, 1999
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Agricultural Water Management Plan Worksheets

Step 6: Develop Schedules, Budgets, and Projected Results

MOU Guideline

intent: To identify a schedule for program implementalion, the estimated budget needed for
implementation and the resuits expected from full implementation of the WMP,

Step 6: Items for evaluation include a description of how eaciv practice will be carried out (proposed
aclions, fimetables, budgets, staffing needs), and projected results from full implementation of the
practicg(s) (i.e., changes in water use, energy usage, chemical inpuls, improved yields).
Whenever posszbie quantify the projected resuits. It is understood that projecled results are
estimates based on best available data and are subject to change, and that the results of some

EWMPs can never be quantified.

Compliance Provisions

0 Provide a description of proposed actions
0 Provide a description of timetables

O Provide a description of budgets

O Provide a description of staffing needs
O Provide a description of the projected results from full implementation of each EWMP

Step 7: Review, Evaluate, and Adopt the Water Management Plan

MOU Guideline
Intent: To identify the process whereby the WMP Is developed, reviewed, and adopted by the water

supplier's governing board.

Step 7: Signatory water suppliers will develop a WMP that provides the information necessary to
implement justified EWMPs. The WMP and updates shall be formally adopted by the water
supplier's governing board after public review and comment. The adopted WMP will be
considered a business plan which identifies opportunities to improve water management. It is
expected that justified EWMPs will be implemented as part of prudent resource management.

Compliance Provisions
O Provide proof of formal adoption of the Water Management Plan
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Agricultural Water Management Plan Worksheets

Step 8: Implement Justified Efficient Water Management Practices

MOU Guideline
Intent: To take EWMPs beyond planning stage into implementation
Step 8: Because the WMP will be part of the water supplier's operations plan, implementation of justified

EWMPs shall be an integral part of the water supplier's operations.
Compliance Provisions
O Implement Efficient Water Management Practices that are justified in accordance with
Step 5.

Step 9: Monitor, Evaluate, and Update the Water Management Plan

MOU Guideline

To ensure implementation of justified EWMPs, to monitor and evaluate the success of justified

Intent:
EWMPs, to allow for maedification and/or revision to the scheduled implementation of the jusi
EWMPs, and to identify any constraints to the EWMPs. _ ot he Justified
Step 9: The stalds and implementation of each EWMP will be monitored, evalualed, and updated, as

required, by the water supplier in the Progress Report.
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IMPROVIN G SURFACE IRRIGATION DESIGNS AND MANAGEMENT PRACTICES IN
THE IMPERIAL VALLEY C'ALIFORN 1A

Prepared By

Wynn R. Wa]ker, PhD, PE!
‘ Consu!tant

ANTECE. NDEN 7§

. In 2002 Natural Resources Consulting Erigineers, Inc. (NRCE) presented an assessment of
Impemal Irrigation District's (D). reasonsble. and benaﬂcxa] uge of water.  The analysxs wasg
-supported by ten ovaluations of fields served by D% The cvaluations’ cmployed & standard
mcﬂwdology desxgned to produce estimates of irrigation efficiency: and umformxty’ This
methodology is used to evaluate the effectiveness of existing’ m.iganon practices as well as in E‘
estimating the pote‘nnal efﬁc:enc:ca and umformmes whwh re,sult from :mprovements in the field
design and water managcmeut practiccs. : _The NRCE report contams a sunnnary of the vvaluation
data end ‘ari estinate of° axnstmg imgaf::on eﬁcmucles but it does not conszder changca in mther:
' des:gn or management thnt weuld increase eﬂic:enmes or umformmes L - :

In Novem'ber 2002 the wmter began a review NRCE field evaluation data, as well ag other '

data. Ecmg oollccted from farms in the ID service area, to'extend the NRCE analyses to, estimatea of

. potential 1mganan eﬂ:‘icigncy and uniformity, This repoit summatizes a series of compitations using’ ‘ |
a aurface nganon s:mulanon. cv&luatmn, and design software package abbrewated a8 SIRMOD 1;{1%

METHODOLOGYAND scom‘ = e

The SH{MOD III progra.m is based on generaiiy pubhshed proccdums and a!gonthms for
sxmulatlon, design,ﬁand evaluation of surface irrigations systems. It is 4 comprchcnswe sofl'ware
package for mmuiatmg the hydrauhcs of surface 1rrtgat10n systerns:at the- field’ level aelcctmg Y
‘combmahon of. -8izing and operational parameters that maximize ‘application’ effi ciency and g’ 'two.- '
point solution of the “inversc” problem allowing:the computation: of infiltration‘pirareters fiom: the
input of advance data. .The. goftware was used to evaluate the' potential efficiency afid uniforrmty of
sclected fields in thq HD gervice erea that NRCE has evaluated 'I‘he &ualysm presented herem -
mvalved the f‘ollowmg atepa L N i

1, A “rcconstructwn” of the data wag made for tha ten field evaluanons preqented in the :

- NRCE report. The NRCE roport prosents a summary of most but not ali results of -
their analyses. In order to evaluate. the impact of lmproved desxgn or water
management practices, it was first necessary to calibrate SIRMOD 11T to the average
data presentcd by NRCE. The results of this reconstruction allow’ software to
simulate the irrigations of a field typical of those studied by NRCE,

2. Following calibration of the simulation portion of the saftware, a series of redesigned

field options were evaluated to determmc the cxtcnt of Improvements that r:ught be

' Utah Registration No, 152758-2202.
! Natural Resources Consulting Engineers, Inc. 2002 Assessrnent of impcrm! Trrigation District’s Watcr Use,

Report end Appendices. March.

* Memiam, L.L. AND Keller, ). Farm irrigation system evaluation: A guide for management. 1978. E:Jﬁpann]gnt of
Biological end Irrigation Engineering, 4105 Old Main Hill, Logan, Utah, 84322-4105

* Walker, W. R. 2003, "SIRMOD JII - Surfice hrigation Simulation, Evaluation, and Design, Guide and Technical
Documentation. Biological and lrrigation Enginesring. Ut&h Stele Umve:rsny, Logen, Uteh. 146p,

Bxhibit 1 1
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possible in'both uniformity and efficiency. Bach redesign was evaluated with reviged
watcr management practices in order to optimize the use of witer on the field,

3. A comparison of existing field performange as measured by NRCE and projeoted
performance estimated by the software was used to estimate water 88vings possible
through redesign of the existing systems, ' . -

4. The performances of the on-fatm components of the irrigation system are sensitive to
the management of the IID delivery network. A single analysis was made to illustrate
the problem of delivery management on the efficiency and uniformity of the farm

~ irrigation system, ‘
5. The spatial distribution of leaching fractions Was examined for nine of the ten NRCE
E ficld sites under measured and redesigned conditions: - o S _
5. An analysis of one additional ficld evaluation conducted by Payne for MWD was
conducted with the software to extend the conclusiotis of the writer soﬁieﬁﬁét"beﬁﬂd
. thescope of the NRCE analyses:. =~ = S
... Nine of the ten field evaluatiorls reported by NRCE involved graded borders whicki are used
. Iogally to irrigate alfalfs, Sudan and Bermuda grass, ete, One field was furtow frrigated (Ficld.8) but
- was growinig slfalfi at the timie of the study. These conditions are cstimafed to represent about S0%
of the irrigated area in the IID system. Al of the evaluations were preceded by earliar watcﬁng and
. thus represent a mid-season condition for the fields studicd. The Fiéld 10 'irrigatits was being used
for & spocial leaching application and has not been examinéd beyond thie initial calibration. The ‘data
collected by Payne represented:the case of a differént soil being irvigated earfisy iri the seagon. -
TECHNICAL NOTES N
. In describing the infiltration characteristics of the fields evaluated, NRCE notes. the
dependence of intake rate on initial soil moisture and surface cracking. They subsequeiitly assign a

. portion of the watcr added to the crop root zone to the cracks. Expressed in this fié iion, the ¢ricks
- Would act similar to depression storage on the field suiface. However; the oracks Vanish duting the
Armigation a3 the soils swell, and thus, whatever initial volume of water is neaded to fIF the cracks
during the advance of water over the field is likely “given back™ whén the cracks close. A niore °
likely consequence of the cracks is they substantially increase the Gontast area of the fiald for a short
period during the irrigation, and thus, most of the water added to the root zone via cracks i5 dueto
-normal _infiltration processes within a temporarily increased contact afea. The results of the

calibration analyses indicate that special considerations of soil cracking in terms of depression . -

Storage-are not necgssaty. L 1 S
L NRCE also presents their estimates of the “intake raté afler initial infiltration (iWhr)”, The ;‘ :
values presented are more typical of silty loam soils rather than the clay and clay loam sojls .
_encountered in the fields evaluated. : “ , o R

NRCE appeared tq state that measurgmenis of surface storege during the advance allowed
them to estimate the _sqﬂ intake qharacte.:ri.stics, but none of this information was reported
Consequently this work is based on simulations made using the NRCE data on advance times. set
times, tailwater volumes, and roct zone storage depths to establish conditions of a similar haﬁn‘,c to

those reported.

CALIBRATION RESULTS
Results of the ten SIRMOD IIT calibrations are presented in Table 1 alongsidé NRCE

reported results. ‘
' Exhibit |
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ANALYSES OF SELECTED ON-FARM WATER MANAGEMENT IMPRO VEME,

Flows from the irrigated fields of the IID service area are comprised of ta
(a component of which is tilewater). About one-half of the local scils k
characteristics, and thus given the need for leaching of salts, the opportunities foy
and conservation necessarily emphagize tailwater contols. The NRCE repor,
: taﬂwater in the I[D service arca averaged 17% of headgate diversions dunng thf
Electronic records from 285 irrigation events, which includes well managed Img
' (excludmg these events the average tailwater percentage is about 20%), during tHe 20
an average tailwater percentage of about 15%. Tailwater is highly variable dep
skill, water management practices, system design, and delivery rates from the I
system, During 2001, for example, tailwater losses ranged from 0-55%. The ave]
from the ten fields evaluated by NRCE were nearly 15% (excluding Field 10
'above) Therefore, fairly consistent estimates of the average tmilwater volume ¢
NRCE analysia and IID monitoring.

' There ars three primary tajlwater control stratogxcs (1) blocking the &
. prevent runoff: (2) capturing the runoff and reusing it, (Both of these strategics 4
‘the IID gervice area).; and (3) terminate the inflow soon enough to eliminat
tailwatér. The third opricm will generally result in inadequate watering and Ieachi
_nf the fisld, arid while it is an alternaltive, it does not appear to thls writer to be rea

term.

: The impact of widespread tailwater capture and reuse wall not be detaile
is caally dctcrmmcd If tailwatér now occurring were collected and raused, the hi
‘per acré ¢ould be reduced accordingly. .
~ Diking the end of the field to prevent tailwater runoff is a commion t
westeint U.S. and could be implemented in the IID service area with limited modi isting |
furrow and border irrigation systems. The IID monitoring in 2001 shows that whil ihoodof
field tailwater sxceeding five percent of headgate diversion is 74%, about one ‘i del(26%)
- had legs than five percent tailwater. Given the importance of water in Southemn: ‘A the
conflict current use practices are engendering, a question arises as to whether o
could be managed to achieve the 5% tailwater limitation, what the costs would b
‘ Uf Balt 1cach1ng could bc anticipated. . : . _

I the fo]lowmg three sectxons, analyaes of taxlwater control and leaching
toward three questmns The first is the distribution of leaching associated wi
evaluations and the view this pressnty conccrnmiz an overall leaching strategy. ¢o
might be the impaocts of end-of-field diking on water demands and leaching under a- 5%
control policy. And the thzrd is an exazmnanon of attainable levels of leaching under 59

controi policy.

Exzstmg Leackmg .Dig{rz‘but:on

: Once thé SIRMOD 11l software had been calibrated with the NRLE maasurements
simulation of the applied water distributions in each of the nine representative field cases ‘WaS'made
and then given the soil mioisture depletion reported by NRCE, the leaching fracuons were sxmulated

: Fzgures I-1 thru I-9 in Annex I show the results of these simulations. ‘

- As shown in Table 1, the gvergge leaching fractions on the nine NRCE fi elds ranged from

% to 20% while the distribution of leaching over the field 1ength9 shown in Flgures -1 - L9,
ranged from 0% to almost 30%. Typically, these simulated mid-season m:gatmns would not prov:dc
very uniform leaching over the field length, with particular problems at the inlet and/or outler, Thus,
while the uniformity of the water application is generally high, the leaching is not. One way of
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“increaging leaching is obvmusly to extend the time of ifmrigation but this practice would increase
tailwater runoff’, Another is to irrigate slightly more frequently and apply about one—hatf inch lesy
per imigation. The important conclusion from these anaiysea is that aven when average Jeachmg
fractions are below the threshold indicated by the salinity in the m'lgatmn water, substantml parts of
the field may be adequately leached even during mid- scason irrigations, The con'cspondmg
distribution of leaching during other 1mgat:ons pamculariy gty pre-plant and post-plant i irrigations,
would be likely to be more effective ‘in leaching near the upper and Jower ends:of the fisid.
~ Consequently, over periods of cropping seasons and cropping rotations, the uniformity of !eachmg
may be substantially different than indicated by simulating | tha NRCE evaluations. . .

Simple Blocked- Border Irrigation

In the second analysis performied with the SIRMOD IIT soﬁWare a dike was sxmulatcd at the
" downstresm end of the field and the inflow and times of cutoff were adjustcd to achieve a 5%
tailwatér constraint. It was'further sssumed that the average [éaching should be at least 5% in order
to prevent excessive \mder—imgation A small 200 £} strip.of the field at the lower end was simulated
with an adjusted slope of 0.0005 in order to increase the intake opportunity time at the downstream
end of the field. .The results are tabulated in Annex 1. The resulting leaching distributions are
shown in comparison with the original:cases in Figures II-1 thru II-9. It should be noted that diking
the downstream end of the field does not completely eliminate tailwater as water may need to be.
released aflera gwan length of time to prevent scalding. '

‘ Taking the NRCE fields as typical of about 50% of the 1D service area “and makmg the
- additional essumption that the field conditions avaluated 'by NRCE would rcpreaent apreponderance
-of izrigations on fields growing alfalfa and grass,  dowetrend.of the
. border and ﬂattcnmg the last. 200, feet .of the. ﬁeld avarages about $20 pcr ac:e. ‘This mvcstment ‘
'WOuId return an averagé of about 0.6 to 0.7 acre-feet/acre in water: savings.’ The' bldcked end: ¢ontrol
" 6f tailwater does not mitigate the problem of uheven leaching during the mtd-seasun ifrigations,
although it does move the under-leached region up the field which may have, some advantage for
leachmg dumg the. eaﬂy season or post-culuvatmn irrigations,” In any event, it is clear that.blocking
_the'end of a botder to control tailwater within 5% of headgate dxvarswns. based..on, the NRCE
) 19, would ot mcreasa gither’ the .818a under-irrigated or, ‘under- Thus this
" dlternative for mitlgating a ‘decredse in water supply of about 0, 6 acrc-foot/acrc could be madc
' thhout any unpact on crop yields and onlya modest mvestment m Iand lavehng ' :

F:eld ﬂg-Dest‘gn o ‘ Co , : SRTRE s . '

Accordmg the Rhoades’ declara.tmn’” the leaching requxrcments in the IID service arca
should average about 8.5%, This figure along with the essertion that tailwater could be limvited to 5%
of headgate diversions poses the hypothetical question as to whether or not both constriints might
exist simuJtaneously, : This question was addressed by simulating the NRCE fields 1.9 under
different inflows, cutoff times, and land leveling practices. For this series of simulations, there werc
four constraints places on the analysis: (1) the end of the fields were assumed to be blocked subject
to a scalding protection release; (2) the fields were re-leveled to have the lowest 400- 800 feet graded
to 0.05%; (3) the average leaching need to beé at least 8.5%; and (4) the total water use needed to be
less than reported by NRCE. This last constraint was used 1o test whéther or not water conservation
would be possible by imposing tailwater constraints as upper bounds and leaching as a lower bound.

Annex I ‘presents the results of these simulations. Table III-1and Fipures I1I-1 ~ 11-9 show
that for the NRCE fields both tailwater and leaching constraints can be imposed by adjusting inflow

? Tajlwater would have to exist for a length of tims needed to refill the ceop root zone at the end of the ficld plus the

mf‘ {tration time needed to add the incremental lsaching fraction.
10 Declaration of James D. Rhoades in Opposition to ID's Motion for Preliminary Injunction..
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rates, set times, and by leveling the lower end of the fields. The average leaching poemblc with a 5%
tailwater constraint is 13% and the water savings would average 0,30 af/ac, although two the fields
would require sl;ghtly more water if the leaching was allowed to be as hxgh as shown. Adjustments
to the inflow time and rate as well as the ficld canﬁguranon to achieve both constraints could be -

" made to lower water requuements but it would be prudent to exceed the lower bound on leachmg by
1-3% to oﬁ‘set the non-uniformity in leachmg that is mﬁerent in these mld-scaann 1mgations

'I"he costs shown in Table III- 1 are based on a $0.75 per cubic yard of. éut and hauled
material. The cuts averaged 0.17 feet ¢ inches). These c}mnges will rcquu'e a small'j mvcam:ent to

change the field slopes of about $78 per acre.

, Two other factors in the re-design of the fields are the sets and the dcsxgn ﬂow from tha 1D
systcm "These were mod:f ed shghﬂy but are within the rangs of exwtmg practicc All get times are
rouncfed to quarter-hourly steps for ease in schedulmg and ordenng water, . .

: Pre«plant emergence, and late season irrigations dre normally less efficient than those during
the. mxdscason Early irrigations tend to have preater deep percolation and later-ones hlghe:r tailwater.
Thus, tha results in Annex III are conservative in the sense that higher leachmg fractions may be

' i posmbla ovcr the saason and certamly from crop rotat:on to mtanon. .

IMI’LI CA 2‘7 ONS FOR HD MANA GEMEN T ‘ |
: An xmpo:tant 1ssua for managmg water under a ta:!water control strategy is the zmpac: that ‘
mauage:ment and operation of the IID canals and Iaterals can have on on-farm frrigation pcrfommmcg
. A border irrigated farm could be re- -desipned to achieve: high efficiency and uniformity but pm—haps :
would not be operated at thesa levela unless ths headgate dehvenas would he stcady and made at the -

propcr flow. - " .
: A mrnple illustration cen be made to add:eea th;s msue Ir NRCE FwId l IS rcdesxgned to
mth a blocked ‘end and a flattened slope over the lower 400 fect, it can be 1mgated with three gets,

" each usmg 13.9 ofs from the IID system. _'I'hc perfonnanca of the Imganon system at the farm level-
{4 shown in Tablé 111:1, where resulting irrigationis could be made st an irrigation ‘efficiancy of about -
93% (mcludmg 8.5% for Icachmg), a chatnbntxon umformny of 97%, and 2 failwater loss of aboutf'
5%. The grower would require about 80 acre-feef less fiom the D systcm, a savings of $1 280 per
year agsuming a water charge of $16 per af, but would iricur about $6,500 in land leveling: costs plus
pe:haps an addmonal amount fbr lost productxon in the cut areas for a season or two ’

: "If the IID system does not supply this grower with the 13.9 cfs reqmred to optimize | lmgatlon
of the bome,;s then the efficicncies may decrease and the costs of the improved water management -
would notbe recovered Suppose the actual flow ratc varied between 25% less than the design flow:
10 25% more. If the grower is able 1o adjust set times to make the best use of water given the inflow .*

d1scharge, the rfzsults would be similar to those summarized in Flgure 1 bciow
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D Delivery. Varlation :an lrngatlon

—+— Runoff

Percolation

deep pcrcolatxon, and Lhus.

leaching increase’ pmporu' ﬂle opportunity for lcachmg g

decreases. Controlling’

: Thiere may b long erm onséqgiiences of the high inflows -
relative to leac;hmg onth id 1y r: gement.would require more labor to .
indrcasc mon.itor_in” ' p : :
'- The forogomg analysla of NRCB data with the SIMOD r soﬁwarc shows the ﬁcld -
evaluations of the ten fields in the ITD service area yielded realistic estxmates of the on-field
irrigation pcrforxnance during mid-season irrigations of alfalfa and grass in the regions of ‘the.
heavy soils. IS, however, qusstlons rcgardmg the. vaixdxty of NRCE estimates of sml -
moisture depletion nd’goi ‘mqlsmrc holding capacity’ ‘baged on: three soil samples which appear '
to have been culi_ ted it lds 8s. large as ‘70 acres. Further,'not alI evaluauon data were -
prescntcd m the rcport, SRl R o ' , _
Pezrhaps rha most senuus iumtanons of the NRCE evaluatlons are: (1) the lack of pre- |
plant or omcrgence irri gatmns, (2) irrigations on the lighter soils; and (3) the furrow irrigation of
row crops. These events are typically different than -mid-season irrigations because the
infiltration ratcs are substannally higher, the soil surface is roughcr, the 1mpcdance due to crop
growth is less, and the sml moisture (depletions may be less, )
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ANNEX I - LEACHING DISTRIBUTIONS IMPLIED BY NR CE FIELD EVALUAT. IONS
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